Macromolecular transport in the fetal rat intestine.
Macromolecular barrier function of the fetal rat small intestine and colon was analyzed from 16 to 22 days gestation (birth). During this period the epithelium is converted from stratified to simple columnar. To assess permeability, horseradish peroxidase (HRP) was introduced by microinjection into the lumen or into the umbilical circulation. Proximal small intestine, distal small intestine, and colon were examined after 10-20 min. Paracellular passage of HRP through occluding junctions was not observed after either intraluminal or intravascular injection. After intraluminal injection, transepithelial transport of HRP from lumen to blood occurred in all regions at all ages studied. Horseradish peroxidase was present in cytoplasmic vesicles of most cells in the primitive stratified epithelia, during epithelial conversion, and in simple columnar epithelia. After intravascular injection, HRP was present in the lamina propria and in intercellular spaces of the epithelium, but HRP did not enter tight junctions. Tracer was taken up into cytoplasmic vesicles of both stratified and simple columnar epithelial cells, but was only rarely seen in the lumen. We conclude that there is rapid transcellular, vesicle-mediated transport from lumen to blood across both stratified and simple columnar epithelia of fetal rat small intestine and colon; after intravascular injection, macromolecules may be taken up into vesicles at basolateral epithelial cell surfaces but are not rapidly transported into the lumen; paracellular passage does not occur in the fetal ages studied.